We used "label-fracture" 
Introduction
The surface of the spermatozoon displays surface domains each with distinct morphological and functional characteristics (see Fawcett, 1975, for review) . Specialization is reflected in the surface distnibution oflectin receptors (Fain-Maurel et al., 1984; Enders en al., 1983; Koehler, 1978; Millette, 1977; Nicolson et al., 1977; Kinsey and Koehler, 1976) , anionic sites (Moore, 1979; Yanagimachi et al., 1972; Cooper and Bedford, 1971) , and intramembrane particles, generally taken as the morphological counterpart of integral membrane proteins (Suzuki, 1981; Koehler and Gaddum-Rosse, 1975; Fl#{233}chon, 1974; Friend and Fawcett, 1974) .
The regionalization ofsurface sites can be seen by immunofluorescence (Russell et al., 1982 (Russell et al., , 1983 Myles et al., 1981; Peterson et al., 1981; Fellous et al., 1974; Koehler and Perkins, 1974; Koo et al., 1973; Toullet et al., 1973) . At higher resolution, cytochemical study ofthe distribution ofsurface sites is best performed using methods that permit observation of large surface areas.
We developed techniques to approach this problem. 
Freezefractured exoplasmic membrane half of an entire sperm head labeled by WGA. A high density of WGA receptors covers the plasma membrane over the acrosomal region and the equatorial segment (upper two thirds of the sperm head) with decreased label towards the postacrosomal region (lower third of the head), except for the particle-free rim (see Figures 2 and 3) surrounding the base ofthe head (see also Figure 8 ). The density of colloidal gold particles4im2 is about three times greater on the rim at the base of the head than on the postacrosomal region of the plasma membrane and 1.6 times greater than over the acrosome (see also 
Results
The freeze-fracture morphology ofejaculated boar spermatozoa is known (Suzuki, 1981; Suzuki and Nagano, 1980) . 1 and 8 ). This abatement is sharply interrupted at the interface that signals the beginning of the particle-free area near the posterior ring but excluding the striated cord ( Figure  8 ;
see also Figure  1 ). The density ofWGA receptors over this particlefree area is unusually high, with many gold particles organized into small rectilinear, sometimes branched groups ( Figure  8) . The reso- -.
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-. ConA does not label the particle-free zone at the base of the head (compare to Figures 1 and 8) . A few gold particles appear associated with the striated cords (arrowheads), but ConA label is absent over the posterior ring (arrowheads). Over the neck ConA labels the particle-rich area, leaving the particle-free regions virtually unlabeled.
Original magnification x 56,000. Bar -0.5 sam. ;.:
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; Figures 8-10 . WGA label-fracture. Figure 8 labeling intensity decreases progressively from the equatorial to the postacrosomal region. Over the particle-free zone atthe base ofthe head (see Figures 2 and 3) , a high concentration of WGA receptors is observed. The striated cords (arrowheads) below this zone and the particlefree posterior ring are not labeled. Over the neck (N), WGA labels uniformly both particle-free areas and particle-rich areas. Figure 9 shows distribution of gold particles over the acrosomal region (1342 ± 49 particles/ m2). Figure 10 shows the same area of a control sperm cell incubated in WGA solution in the presence of N,N'-acetyl-chitobiose (392 ± 21 particles/itm3, or 71% reduction).
Original magnifications x 56,000. Bars = 0.5 sm. -:
: _T,-.,.. I Figure 11 . WGA label-fracture ofthe sperm tail. WGA labels uniformly the entire tail including the annulus (A), a membrane domain which separates the midpiece (Mp) from the principal piece (Pp). In label-fracture the replica is only washed with water; therefore, the tail (at left), underneath a P-face, remained attached to the replica.
Original magnification x 28,000. Bar = 1.0 tm. in the midpiece close to the annulus. Figure 13 . ConA; colloidal gold particles in the midpiece (left) appear to be associated with intramembrane particles. The annulus (center) and the rectilinear arrays of pits (arrowheads) are not labeled (see also Figure 2 ). Original magnifications x 56,000. Bar = 0.5 tm.
lines that demarcate, on the exoplasmic face, the transition of particle-rich vs particle-free and, over the outer surface, the transition from sparse to intense label. The striated cords and the posterior ring are not labeled ( Figure  8 ).
Over the neck, the membrane particles are generally segregated into domains, leaving particle-free areas interspersed ( Figure  8) . The gold particles are uniformly distributed over the entire neck region, i.e., WGA labeled both particle-rich and particle-free areas (Figure  8) . Over the midpiece, annulus, principal piece, and end piece, the distribution of the label is also uniform ( Figures  1 1 and   12 ). On the midpiece near the annulus, the rectangular patches made up of arrays of pits (particles on the P-face) are not labeled ( Figure  12, arrowheads) . Sperm cells labeled with WGA-ovomucoid-coated colloidal gold
in the presence of 0. 5 M N-acetylglucosamine display little reduction in labeling (not illustrated). N,N'-diacetylchitobiose reduced surface labeling by 70% ( Figure  10 ; compare with Figure  9 ).
Discussion
We used label-fracture cytochemistry to map, at close to molecular resolution, the distribution of WGA Voglmayr , 1984; Friend, 1982; Suzuki, 1981 
